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I ABSTRACT

The focus of this thesis is on subjective expectations, how they are formed and their
consequences in the financial market participation.

Data on subjective expectations are taken from the SHARE survey: the Survey of Health,
Aging and Retirement in Europe, which will also allow to make comparisons of results across
countries.  The thesis analyze the measurement error issue when using subjective
expectations, due in particular to the fact that people tend to "round up" their responses by
often using easily communicable values.

I estimate the magnitude of this measurement error through an algorithm that transforms
individuals' point responses into interval responses based on individual response patterns.

In the final part of the thesis, I present an empirical application in which I analyze the
relationship between investment in the financial market and the probability with which the
individual believes he will survive beyond a certain target age.

I compare model estimates using point responses and interval responses in turns.

The results suggest that measurement error in this specific empirical application has no

significant impact on the conclusions.
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III INTRODUCTION

The focus of this thesis is on individual expectations about future events and their use in
economic analysis.

The formation of expectations has always been a relevant topic, as early as 80 years ago,
Lachman (1943) said in his paper that expectations are an essential element of economics. He
argued that individuals' expectations influence their economic decisions, and that these
decisions, in turn, influence the economy as a whole. He defined expectations as an
individual's beliefs about future events and argues that expectations can be based on concrete
information or vague and unpredictable. Lachman concluded by saying that economists need
to understand how individuals form expectations and how expectations influence economic
behavior in order to formulate more effective economic policies.

Until now, to predict how economic agents form their expectations, many economists have
relied on revealed preference theory: a theory dating back to the 1950s which says that by
observing an individual's choices we can learn about his preferences and consequently prove
and predict his decisions or expectations.

This theory has two main assumptions: the first one is that economic agents are rational:
according to this theory, all this would be possible because the rational individual is able to
process well all the information he has before making a choice and he is able to maximize his
utility through its choices. The second important assumption of this theory is that all
individuals start with the same set of information when they have to make a choice.

Both assumptions are very strong and strict, and over the years empirical evidence has shown
that they are not so realistic.

Behavioral economics represented a real turning point in the study of economic individuals by
introducing for the first time the idea that investors are not always rational and that their
choices can be influenced by cognitive biases and other factors. Also, the assumption that all
individuals have the same information when making a choice is very unrealistic. The
information set is very important when making decisions, especially for the fact that it
influences not only the choices that affect the present but also those that affect the future as
pointed out by Van der Klaauw (2012). He stated that the current information set influences
the preferences of each individual and is then likely to determine both current saving behavior
and future social security benefits. Thus, he concluded that treating expectations as exogenous
explanatory variables is likely to lead to endogeneity biases.

As we have seen, therefore, neoclassical theory cannot be taken as a starting point for creating

a model that tries to study the formation of expectations of economic individuals.



An innovative approach to predict choice behavior has been proposed by Mansky (2004) and
involves combining choice data of each individual with other data. Specifically, he refers to
subjective expectations that can be used as a starting point to relax or validate assumptions
about expectations.

Manski's proposed innovation lies in using survey data to try to predict the preferences and
thus the choices of economic agents.

The biggest problem with the use of subjective expectations data is the measurement error,
which is the failure to measure the right "value" in the case of survey data because of bias.
Most often, the measurement error of a given variable is assumed to be independent of the
true level of that and all other variables in the model, the measurement error of other
variables, and stochastic disturbance.

However, Bound, Brown and Mathiowez (2001) explained that measurement error in survey
data cannot be considered as the "classical" measurement error and explain why. In particular,
the paper explains that cognitive processes are involved in survey data that could lead the
individual to make mistakes, as well as social desirability, that is, the desire to give an answer
that is socially acceptable. They further conclude by saying that survey conditions (the way
questions are asked, the way they are collected, the interviewer's characteristics etc.) can also
be a cause of measurement error in survey data.

In practice, the measurement error present in survey data depends on the respondents and it is
dependent on the “true” value. Individuals tend to have cognitive biases when answering
probability questions and often do not indicate the true value they have in mind, but they find
easy to communicate rounded values, such as multiples of 5 and 10, or they might express
their lack of understanding of the question by providing answers such as 0,50 or 100.

Several solutions have been proposed to account for measurement error in the expectation
questions (see section II for a literature review on the topic), and in this work I follow the
approach proposed by by Giustinelli, Manski, and Molinari (2022) consisting of "rounding"
the point responses given by each respondent with interval responses. These intervals are
constructed using an algorithm that studies the response patterns used by each individual and,
based on that, identifies a certain rounding rule that determines whether the interval is wider
Or narrower.

They use data taken from the HRS (Health and retirement Survey), a longitudinal research
study conducted in the United States that collects demographic, health and economic data on
older people. Specifically, they consider expectation questions involving personal finance,

personal health and general economic condition and follow individuals for 7 waves. Their



working assumption is the stability of each individual’s response tendencies across questions
and waves.

In this thesis I analyze survey data responses to expectation questions, and in particular I use
data from the Survey of Health, Ageing and Retirement in Europe (SHARE). I borrow from
Giustinelli et al (2022) and develop an algorithm to round the point responses into intervals, a
strategy to account for measurement error included in expectation questions. I use survey
responses and the generated intervals in turn to estimate a model that analyzes the correlation
between subjective survival probability and financial market participation.

To account for measurement error (interval responses) I impute 10 possible values of the
subjective survival probability drawing randomly from the interval. I then apply techniques
used for multiple imputations (Little and Rubin, 1987) to estimate the model using these 10
imputations.

Comparing estimation results, I see that in most of the variables considered within the
regression the estimates obtained using interval responses give more or less the same value
but with a higher standard error.

For what concerns the variable of interest, subjective survival probabilities, the larger
standard errors do not imply a change in the main conclusions: a 25 percentage point increase
in the subjective probability of survival increases financial market participation by values that
range from 1 to 2 percentage points.

This thesis has allowed me to understand that survey data are a great resource to use because
they allow to analyze the subjective expectations of each individual and to match them with
other subjective characteristics that are very important to better understand how the
individuals form their expectations (education, health, wealth, job situation).

Of course, these data also contain measurement error, but in the specific empirical application

considered it does not affect in an important way the estimation results.



IV LITERATURE REVIEW

In this section I present a literature review on the use of expectations data in economics and
the most relevant issues related to it. I then focus on the empirical application and review the
literature on the role of lifespan and survival probability on economic decisions.

The first who introduced the idea that measurement of probabilistic expectations might
improve with probabilistic survey research was Juster (1966) who in his paper analyzed
responses to a binary purchase decision and concluded that it was more effective to ask
individuals for their purchase probabilities rather than for their buying intentions and in
particular he proposed questions that associate verbal expression with numerical probabilities.
Following Juster, Morrison (1979) added another important piece of literature regarding the
use of expectations. Specifically, he showed in his paper that an individual's expectations play
a very important role in his future decisions and that it is important to understand how
individuals form their expectations to predict their actions. He came to these conclusions
using survey data on purchase intentions for a new car model.

In the first 20 years after Juster's article was published (1966), the topic of expectations and
their use did not attract the attention of many economists. Beginning in the 1990s, however,
expectations became a central theme in economics and many began to write about them.

In particular, since the 1990s, surveys that use individuals' subjective probabilities as a
starting point for studying the expectations of economic agents have begun to become
increasingly common. Some of the best known surveys that started in the 1990s and are still
being submitted to individuals today are the Health and Retirement Study (HRS) started in
1995, the Bank of Italy's Survey of Household Income and Wealth (1992) and the Survey of
Economic Expectations (1997). Also in other surveys, such as the Survey of Consumers,
subjective probability questions have been introduced.

Of course, some economists have pointed out critical issues regarding the use of expectations.
One of the best known was Machlup (1946) who explained in his paper that there are two
types of expectations: rational and unrealistic. Unrealistic expectations, according to the
author, are much more common than people think, and using them can lead to erroneous
conclusions.

Later papers pointed out critical issues with surveys collecting data on expectations. In
particular, Lichtenstein and Newman (1967) pointed out that survey data can be wrong and
identify 3 biases: response bias, selection bias, and measurement bias. They also propose
solutions to make survey data more effective: simple questionnaire design, homogenous data

collection procedure, and "preparation" to the interviewers who will support the survey.



From that moment on, the focus of economists was on how to use survey data to predict
individuals’ expectations and, as mentioned in the introduction, I decided to follow the
approach proposed by Mansky (2004) which consists of using subjective probabilities (mixed
with other individual data) in order to measure expectations.

There is also the psychological aspect of the respondent to consider and in particular the
cognitive processes involved in responding to a survey. McClelland and Bolger (1994) in
their paper argue that the main cognitive processes used in answering questions are: memory,
evaluation, and social constraint. The authors later explain how all three of these processes
can lead to errors in the data.

In addition to Giustinelli et al. (2022), there have been other papers that have tried to provide
a solution to the measurement error problem in survey data. In particular, Saris and Revilla
(2016) in their paper proposed to take into account additional information about the
measurement error, such as estimates of the reliability or validity of the survey questions, in
order to estimate the measurement error and correct the data.

Blattman et al. (2016) proposed to use qualitative interviews in addition to quantitative
interviews submitted to study participants as a solution to measurement error. During the
interviews, participants are asked open-ended questions about their sensitive behaviors. Then,
the responses are compared to the responses to the survey questions, and measurement error is
estimated and corrected.

In this thesis I use the rounding of punctual responses into interval responses proposed by
Giustinelli et al. (2022) to try to account for potential measurement error present in the data |
analyze.

Then I use the data obtained to estimate a model that studies the correlation between survival
probability and participation in the financial market. For this model I took inspiration from
the paper by Spaenjers and Spira (2015). They analyze the relationship between subjective
life expectancy and portfolio choice and found that equity portfolio shares are higher for
investors with longer horizons.

Not many papers before this one had analyzed the relationship between subjective life
expectancy and portfolio choice. In particular, it is important to mention Bloom et al. (2006).
In their paper they studied the relationship between subjective life expectancy and saving and
consumption decisions. The conclusion was that people with longer life expectancies usually
save more and delay retirement than people with lower life expectancies.

After having provided a complete picture of the literature used and the working method that I

use during the thesis, in the following section I present the data.
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V DATA USED AND DESCRIPTIVE TABLES

For this thesis, the data were taken from the SHARE survey. This survey collects data on
health, social, economic and environmental policies on the life trajectories of European
citizens. SHARE main focus is on individuals aged 50 years and older who maintain their
residence whitin one of the countries involved in SHARE. Individuals who were incarcerated,
hospitalized, out of the country for the entire survey duration and individuals who are unable
to communicate in the country's language are excluded from the sample.

These data were first collected in 2004 and the first wave of the survey included respondents
from 18 different countries. In 2023, the survey involves 28 different countries: Austria,
Germany, Sweden, Netherlands, Spain, Italy, France, Denmark, Greece, Switzerland,
Belgium, Israel, Czech Republic, Poland, Ireland, Luxembourg, Hungary, Portugal, Estonia,
Croatia, Lituania, Bulgaria, Cyprus, Finland, Latvia, Malta, Romania, Slovakia.

Now SHARE counts 8§ waves plus two ‘special” waves submitted during the Corona Virus
pandemic crisis (2020 and 2021).

In this thesis I use data from waves 4, 5, and 6, collected in the years 2011, 2013, and 2015,
respectively. I chose these three waves because waves 3 and 7 are two peculiar waves since
they contain retrospective data (SHARELIFE). In the SHARELIFE waves the focus is on
respondents' life history while in all other waves the focus is on current life circumstances.
Especially, the choice was also determined by the fact that waves 3 and 7 lack questions about
respondents' expectations, which are essential for this thesis.

The countries considered in this paper and for which respondents can be found in all 3 waves
are: Austria, Germany, Sweden, Spain, Italy, France, Denmark, Switzerland, Belgium, Czech
Republic, Slovenia and Estonia. The fact that there are respondents from various countries
within the survey is very interesting because allows to compare response patterns across
countries and see if there are response styles that are country specific.

The sample contains 25866 individuals followed in all 3 waves. This is an important aspect.
By observing the answers of each individual over time it is possible to understand if there is a
"pattern" in his answers to expectations questions, for example if he tends to report some
percentages rather than others or to round his answers in specific ways.

The panel analyzed is balanced and contains for each individual responses collected in all the
3 waves. I drop from the sample individuals who were less than 50 years old at the time of the
interview (to whom the survey was administered only because they were partners of survey

respondents) or more than 80 years old. Individuals younger than 50 are very few and very
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old individuals might be inaccurate in reporting expectations due to cognitive limitations
related to ageing.

In this thesis I utilize the panel dimension of data for the analysis of response patterns among
individuals. This decision is driven by the recognition that to investigate response patterns is
required a sufficient number of questions for each individual. Utilizing a single wave of data,
which typically contains a limited number of expectation questions, may not provide an
adequate dataset to capture the complexity of response patterns effectively. This approach
allows for a more extensive set of questions per participant, enabling a more accurate analysis

of individual response patterns over time.

Table 1: Descriptive analysis containing mean age, percentage of couples, percentage of

women and numerosity, divided by country.

Country Mean age (%) couple (%) women
Austria 65.36 .688 575
(7545)

Germany 67.14 78 529
(2676)

Sweden 68.46 747 .560
(3226)

Spain 66.28 .804 .560
(6110)

Italy 66.44 .827 .559
(5891)

France 64.83 .688 .566
(7504)

Denmark 63.84 779 532
(4506)

Switzerland 64.77 763 .545
(6705)

Belgium 64.29 708 555
(8423)

Czech republic | 65.74 .695 .608
(9002)

Slovenia 64.92 751 578

12



(4330)
Estonia 66.03 683 618
(11680)
Total 65.52 731 573
(77598)

Source: Borsch-Supan,(2022). Calculation from SHARE waves 4,5 and 6.

Table 1 reports information on the composition of the sample and the main characteristic of
the respondents. It is possible to see that the country with the largest number of observations
is Estonia while the country with the smallest number of observations is Germany. The
average age is similar in all countries, ranging from 63.84 for Denmark to 68.46 for Sweden.
Some heterogeneity in average age is due to differences in the timing in which each country
joints the survey and on the timing of the inclusion of new respondents (refreshment samples)
in the country samples to preserve representativeness of individuals ages 50+.

The variable couple refers to any type of couple (married and unmarried) and in this case the
data are quite different between countries because it ranges from 68.25% of people having a
partner in Estonia to 82.74% in Italy.

Regarding gender, the lowest percentage among women is registered in Germany (52.99%)
and the highest figure is in Estonia (61.78%).

After having examined a general overview divided by countries, I will now take a closer look
at the variables that I will use throughout the entire thesis. These variables will also be

employed in the final empirical application as control variables.

Table 2: Summary of variables

Variable Mean Std. Dev. Min. Max.

Age 65.52 7.747 50 80

Women 5728 4947 0 1

Single .2390 4440 0 1

Children | 2.163 1.294 0 17
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Isced 2.949 1.424 0 6

Employed | .2662 4420 0 1

Sphus 3.143 1.046 1 5

Numeracy | 4.255 4.253 0 5

Ex 007 48.44 36.32 0 100

Ex 008 48.04 38.61 0 100

Ex 009 64.90 28.68 0 100

Ex 025 46.26 39.21 0 100

Source: Borsch-Supan, (2022). Calculation from SHARE waves 4,5 and 6.

According to table 2, and as can be gauge from Table 1, average age in the sample is 65.52,
the 23,9 % of respondents do not have a partner and the 57,3% of respondents are women.
Additionally, Table 2 contains information on:

-The number of children, which shows large variability and a relatively high maximum of 17,
and tells us that on average SHARE survey respondents have 2 children.

-An indicator of education, specifically the Isced code, which can take values from 0 to 6
where 0 indicates no education and the code 6 indicates bachelor’s or equivalent.

-An indicator of the respondents' job status. The employed variable is a dummy variable that
takes value 1 if the individual is employed or self-employed and O in all other cases. In this
case it is possible to see that 26.6 percent of people belong to this category. The majority of
individuals (65%), on the other hand, are retired.

-An indicator of health. The acronym Sphus stands for self-perceived health status and can
take values from 1 (poor) to 5 (excellent).

- An indicator of numerical ability (numeracy) which can also take values from 0 to 5.
Numeracy takes the value of correct answers to a set of questions like:

1. If the chance of getting a disease is 10 percent, how many people out of 1000 (one

thousand) would be expected to get the disease? (Possible answers: 10,100,90,900, other)
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2.In a sale, a shop is selling all items at half price. Before the sale, a sofa costs 300. How
much will it cost in the sale? (Possible answers: 150, 600, other)
3. A secondhand car dealer is selling a car for 6,000. This is two-thirds of what it costs new.
How much did the car cost new? (Possible answers: 9000, 4000, 8000, 12000, 18000, other)
4. Let's say you have 2000 in a savings account. The account earns ten per cent interest each
year. How much would you have in the account at the end of two years? (Possible answers:
2420, 2020, 2040, 2100, 2200, 2400, other).
- An indicator of total income relative to the country. In fact, 4 income quartiles were created
for each country.
-Some question about expectations. Specifically:
1. Ex 007: “What are the chances that before you retire the government will reduce the
pension which you are entitled to?”
2. Ex 008: “What are the chances that before you retire the government will raise your
retirement age?”
3. Ex 009: “What are the chances that you will live to be age <target age> or more?”
4. Ex 025: “Thinking about your work generally and not just your present job, what are the
chances that you will be working full-time after you reach age 63?”
Expectation question cover several dimensions: subjective survival probability, future job
prospects and future moves the State regarding pension.
The first expectation question analyzed is the one about subjective survival probability. For
this part, I refer to question Ex 009 of the SHARE survey, which says: “What are the chances
that you will live to be age <target age> or more?”.
The <target age> depends on the age of the respondent at the time of the survey and is defined
as follows:

e if age of respondent is <65 the target age is 75.

e if 64 <age of respondent < 70 the target age is 80.

e if 69 <age of respondent < 75 the target age is 85.

e if 74 <age of respondent < 80 the target age is 90.

The first distinction for the responses to question Ex 009 can be made regarding gender and
whether the respondent is in a couple. As can be seen from the two graphs 1 and 2, gender
does not have a significant impact; in fact, the average response of women (65.19%) is only
slightly higher than that of men (64.50%) and this figure is anomalous because on average
women live about 5 years longer than men. Being or not being in a couple, on the other hand,

has a great impact in respondents' life expectancies, in fact those in a couple gave an average
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response of 66.23% compared to 61.33% for people not in a couple. This result was quite
predictable as in the literature it is possible to find many papers demonstrating the benefit of
living in couples. In particular England (2001) reports that people in couple are happier,
healthier, and better off financially and she also gave explanations for this phenomenon:
sharing economic and social resources is seen as co-insurance by couples who also benefit
from economies of scale, and of course the social factor is also important: being in a couple
often allows to connect with other social groups and institutions. In the paper the author talks
about the benefits of marriage, but most of the benefits occur in general if you are in a couple

with another person.

Graph 1: mean of Ex 009 over gender. ~ Graph 2: mean of Ex 009 over couple.
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Source: Borsch-Supan, (2022). Calculation from SHARE waves 4,5 and 6.

From now on, 4 different age ranges are introduced to facilitate the analysis and to consider
responses from people who have the same target age in the expectation question about
subjective survival probability. The first range goes from 50 to 64 years, the second range
goes from 65 to 69 years, the third range goes from 70 to 74 and the last range goes from 75
upwards. This division was made to understand how much age influences survival probability
and above all if it is possible to find links between the age of the respondent and one of the
characteristics that will be analyzed in the following tables (health, education, work situation
and confidence in the financial market).

The analysis shows that age itself, as expected, has a great impact on survival probability: as
might be expected the average survival expectation of the first age range (71.08%) is much
higher than that of the last range (48.33%), but it is very interesting to look whether survival

probabilities changes with age and a set of social-economic characteristics. In particular, the
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next tables analyze the correlation (if any) between subjective survival probability and some

social, demographic and economic characteristics.

Table 3: Mean answers to question Ex 009 by Isced code and numerosity divided by range.

Isced (50-64) (65-69) (70-74) (75-80)

0/1 | 60.74 6023 5431 46.34
(3197) (2250) (2512) (2548)
23/4 | 6642 6320 54.82 4548
(19690) (7977) (6352) (4345)
56 | 7299  68.06 58.75  46.49
(7749) (2897) (2409) (1612)
Total 6749  63.76 5554  45.93

Source: Borsch-Supan, (2022). Calculation from SHARE waves 4,5 and 6.

As an indicator of education, the SHARE survey uses the Isced (International Standard
Classification of Education) code. Table 3 aggregates two or three Isced codes together to
make them easier to interpret and to avoid codes with low numerosity leading to anomalous
results. Analyzing the table 3, it is possible to see that for all age ranges the most common
levels of education are the codes 2,3 and 4 and in particular the upper secondary education
(Isced code 3) and also that the proportion of people with no or primary education increases
as age increases: while in the first range they are only about 10% percent of the sample, in the
range containing people over 75, about 30% percent of the sample has at maximum the
primary education. This result was expected because the importance of school education has
become increasingly greater as the years have passed. Regarding the responses on survival
probability it is possible to observe that as education increases, it is higher within all age
ranges but it is important to state that between survival probability and education there is a
positive correlation that decreases with increasing age: in fact, while in the first range the
difference between the survival probability of a person with no education and a person with
the highest education is about 12 percentage points, in the last age range this difference is

smaller than 1 percentage point.

The second characteristic that will be analyzed is the health status of the respondents. As an

indicator for health the survey reports the “Sphus” variable (Self-perceived health US version)
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which is an indicator defined as the subjective assessment of individual health status and contains

5 categories: Excellent, very good, good, fair and poor.

Table 4: Answer to question Ex 009 by health.

Sphus (50-64)  (65-69) (70-74) (75-80)

Excellent 81.71 7894 73778  66.46
(2787)  (873)  (551)  (371)
Very good | 7597 7331 67.03  56.51
(6652) (2321) (1675) (1090)

Good 68.74 6579 5874  49.64
(11892) (5069) (4061) (3421)
Fair 59.55  57.68 5041 4135
(7473)  (3839) (3808) (3802)
Poor 4505 4196 3624  28.11
(2236) (1022) (1178) (1578)
Total 67.54 6376 5554  44.59

Source: Borsch-Supan,(2022). Calculation from SHARE waves 4,5 and 6.

From table 4 is possible to see that as expected self-perceived health has a positive correlation
with survival probability, and this trend is confirmed for all 4 age ranges. It is also noteworthy
that people often do not make extreme evaluations when it comes to describing their health
status: in all 4 ranges, in fact, the most common responses are good and fair, while few people
answered that they are in excellent or poor health. It was to be expected that health status
would be positively correlated with survival probability, but it is interesting to see how large
its impact is within the same age range: people with "excellent" health have a 35pp higher

survival expectation than people within the same age range with "poor" health status.

The third socio-economic characteristic that is analyzed is the employment situation of
respondents, and specifically the SHARE survey identifies six categories within the current
job situation (cjs) variable: retired, employed, unemployed, permanently sick, homemaker and
other. In table 2 I present descriptive statistics for a dummy variable that aggregates employed

self-employed categories of the cjs variable.

Table 5: Answers to question Ex 009 by current job situation.
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Cjs (50-64) (65-69) (70-74) (75-80)

Retired 65.57 63.57 55.53 44-66
(8498) (11026) (9976) (9007)
Employed 70.83 70.73 6138 51.08
(16034) (1010) (385) (142)
Unemployed | 64.40 - - -
(16304)  (34) (2) (3)
Perm. Sick 53.29 51.36 38.48 3448
(1911) (110) (56) (52)
Homemaker | 65.05  59.63  54.75  44.50
(2187) (799) (723) (864)
Other 70.56 66.15 5732 41.74
(382) (111) (81) (105)
Total 67.54 63.76 55.54 4459

Source: Borsch-Supan, (2022). Calculation from SHARE waves 4,5 and 6.

Before analyzing Table 5, it is fair to specify that all observations with the response "not
applicable" were removed from the table, which refers to all people in the nursing home who
were not deemed suitable to answer questions about the work situation. The “other” category

contains all people in situations different from those listed in the variable categories.

The table does not show data for unemployed people for the last three age ranges ad this is a
residual category at that range with very low numerosity. Employed and self-employed people
have higher survival expectation than other respondents in all 4 ranges. Considering that the
survey only considers people over the age of 50, it is possible to see that apart for the first
range (50-64 years) where the majority of respondents are still active in the labour market, in
all the other three ranges the majority of respondents are retired. In general, it is possible to
conclude that the current job situation (except for the permanently sick who are unable to
work) does not have a great impact on survival probability since the average values are all

quite close within the range regardless of the job situation.

Graph 3: Mean of Ex 009 over financial investments.
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Source: Borsch-Supan, A. (2022). Calculation from SHARE waves 4,5 and 6.

Chart three analyzes the average of responses to question Ex 009 by whether or not they
participated in the financial market. Financial market participation in this case was derived
from an ad hoc created dummy variable that takes value 1 if the individual invested in bonds,
stocks or mutual funds. It shows that regardless of how risky the investment is in the financial
market, people who invest have a higher subjective survival expectation (67.09%) than people

who decide not to invest their money (59.45%).

The last characteristic observed in the analysis of subjective survival expectation is risk
attitude. This variable was derived from the response to the specific question in the SHARE
survey, "Which of the statements on the card comes closest to the amount of financial risk

that you are willing to take when you save or make an investment?"

Table 6: Answers to the question Ex 009 by risk attitude.

Risk (50-64) (65-69) (70-74) (75-80)
Above average | 69.51 67.34 59.88  53.54
(906) (276)  (179) (93)
Average 70.66  65.11  58.82  47.31
(4927) (1612) (1179) (763)
No risk 64.68  61.66 5341 4332
(14886) (7677) (6613) (5479)
Total 66.32 6259 5401 44.03

Source: Borsch-Supan, A. (2022). Calculation from SHARE waves 4,5 and 6.
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As it is possible to see from table 6, most people are not risk lovers. On the contrary, many of
them responded by saying that they would not take any risk within the financial market. This
figure is definitely due to the fact that people over 50 have probably lower financial education
than the younger generation and also the fact that they probably do not have much interest in
investing their assets and risking them considering their advanced age. Survival expectation is
on average higher for people who are more risk-lovers as graph 3 showed, and it is interesting
to note that while in the first three ranges different levels of risk attitude do not correspond to
large heterogeneity in individual’s survival expectation (5pp changes), the heterogeneity
becomes larger in the case of the last age range, i.e for people aged over 75: those who are
more risk lovers have a subjective survival probability that is 10 percentage points higher on

average than those who are risk-averse.
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VI EXPECTATIONS QUESTIONS AND ALGORITHM DEVELOPMENT

After focusing on survival probability and how it correlates with various factors, it is time to
get into the hearth of the thesis work and address the main topic: expectations.

The focus of this section is on the questions on subjective probabilities within the SHARE
survey, and starting from those I try to understand how people form their expectations,
whether they do so consciously, and whether it is possible to find patterns or common features
among the responses.

Specifically, I refer to questions about expectations in which individuals are asked to estimate
a probability already defined in the section III: Ex 007, Ex 008, Ex 009 and Ex 025.

In the questions that are considered, each individual is asked to give answers that indicate a
subjective probability (so a number from 0 to 100 where 0 means the individual considers the
event impossible and 100 means the individual considers the event certain) about questions
concerning their future, near and far. In the data description section, several descriptive
statistics have proved that individuals on average seems to be able to evaluate the probability
of future events. I now focus on whether the response patterns observed in previous works can
be seen also in SHARE data. SHARE data also offers the opportunity to investigate whether
response patterns differ by country.

The patterns that I expect to find are the use of multiples of 5 or 10, or the use of only 3
values when answering questions regarding expectations: 0,50,100.

Following Giustinelli, Manski and Molinari (2022) I am going to focus on the following
patterns:

1. All 0,50,100: This group includes all respondents who always use the three values 0,50
and 100.

2. Multiples of 10: Includes all respondents who at least twice have used a multiple of 10, the
values 50 and 100 (i.e 10,20,30,40,60,70,80,90)

3. Multiples of 5: Includes all respondents who at least twice have used a multiple of 5 but not
10 (i.e 5,15,25,35,45,55,65,75,85,95)

4. Extreme values: Includes all respondents who at least twice have used extreme values of
the range between 0 and 100 and in particular values from 1 to 4 and from 96 to 99.

5. Other values: Includes all respondents who at least twice have used all values that were not

considered by the other groups so values from 5 to 95 excluding multiples of 5 and 10.
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Graph 4: Patterns in individuals' responses to the expectation questions in the SHARE survey
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As can be seen from chart 4 and as [ expected given the results presented in the literature it is
possible to see that many individuals use multiples of 10 when answering questions about
expectations.

There are also a large number of individuals who always use the same 3 values: 0,50 and 100
where 0 indicates that they think the event is impossible, 100 that they think it is certain and
50 that they cannot get an idea about the event. In particular, most individuals of in this
category use the value 50 and this phenomenon has been explained in detail by de Bruin et al.
(2000) who have explained that people use this value because it allows them to answer the
question without feeling committed to a specific answer, and in their research they also
showed that this phenomenon mostly affects people with lower education and older people.
Regressing the dummy variable that is 1 if individuals use only 0,50 and 100 on age and
education (Isced codes) I found the same results suggested by the paper.

It is important to note that only this category (All 0, 50 or 100) is mutually exclusive and
excludes the others while all other categories are not mutually exclusive and therefore it is

interesting to understand if and how they are related to each other.
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Graph 5: Patterns divided by country
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It can be seen from Figure 5 that the results in Figure 4 hold true for almost all countries. from
the cross-country comparison, in fact, it can be seen that in every country the most frequently
used answers to the expectation questions are multiples of 10, followed by the three focal
values 0,50 and 100 and multiples of 5. Few people, on the other hand resort to extreme
values or other values. The only two countries for which it is possible to see a somewhat
different trend are Italy and Switzerland where people resort more often to extreme values
rather than multiples of 5. In Italy, even, it is possible to see that other values (values 5 to 95

excluding multiples of 5 and 10) are also more frequently used than multiples of 5.
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Graph 6: Patterns divided by age groups.
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After doing a cross-country analysis of the response patterns to the SHARE survey I observe
the age division. Specifically, individuals are divided into 4 groups based on the target age of
the Ex 009 question. So in the first group are people aged 50 to 64 with target age 75, in the
second group are individuals aged 65 to 69 with target age 80, in the third group are people
aged 70 to 74 with target age 85, and finally in the last group are people over 75 with target
age 90. From graph 6 it can be seen that for the first three age ranges the trend seen in graphs
4 and 5 is repeated. Here again in fact multiples of 10 are the most used, followed by the three
focal values 0,50 and 100 and then by multiples of 5, extreme values and other values. Graph
6, however, shows that as people get older they tend to use fewer and fewer multiples of 5,
extreme values and other values, using only multiples of 10 or 0.50 and 100. In the last range
it is possible to see how people even use focal values 0.50 and 100 more often than multiples

of 10. In this range the other three patterns are practically absent.
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Graph 7: Patterns divided by gender
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By analyzing graph 7 it is possible to see that there are no major differences between the
response patterns of men and women. In both cases, as in the other graphs it is possible to
find the usual trend: people prefer to use in order: multiples of 10, focal values 0,50 and 100,

multiples of 5, extreme values and other values regardless of gender.

Graph 8: Patterns divided by education
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For the graph 8 three education categories are distinguished: 1 (Isced codes 0,1,2), 2 (Isced
codes 3,4) and 3 (Isced codes 5,6). In particular, the graph 8 shows that individuals with
higher education tend to use the three focal values 0.50 and 100 less than people with lower
education and prefer , instead, to use multiples of 5 more often. It also seems, that the use of
extreme values and other values increases with increasing education as does the use of

multiples of 5 and 10. It decreases dramatically, however, the use of 0, 50 and 100.

Graph 9: Patterns divided by couple
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Figure 9 compares the patterns of people who are part of a couple and singles. This graph also
shows the same trend as the previous ones. The most frequently used patterns are multiples of
10, the three focal values 0,50 and 100, and multiples of 5. Figure 9 also shows us that people
within a couple tend to use the three focal values 0,50 and 100 less frequently, preferring to

use multiples of 5, extreme values and other values.
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Graph 10: patterns divided by current job situation.
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Figure 10 analyzes the differences between the patterns found within the responses to the
expectations questions by dividing the respondents according to their work situation. In
particular, 5 categories are distinguished: retired, employed (which also includes self-
employed), permanently sick (and therefore unable to work) unemployed (regardless of
whether they are looking for work or not) and homemaker. The graph shows the same trend as
all others seen above for 4 out of 5 categories. The category that is an exception is the
employed category. This table, as table 4 showed, is populated mainly by people between the
ages of 50 and 64. In fact, from graph 10 it is possible to see that the employed is the category
that differentiates its responses the most. In particular, they use multiples of 5 more often than
the three focal values 0,50 and 100, and above all they use extreme values and other values

much more often than the other 4 categories.
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Graph 11: patterns divided by income quartiles.
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Figure 11 analyzes the difference between patterns based on total income. Four income
quartiles were created for each country. From the graph, it can be seen that as wealth
increases, there is a tendency to use the three focal values 0,50 and 100 less and less and
instead use multiples of 5, extreme values and other values more and more. This trend is

clearly visible and increases progressively as wealth increases.

Graphs 4 through 11 all showed the same trend. Although more socioeconomic control
variables are included and a cross-country comparison was made. People tend to approximate
their responses a lot. In general, the multiples of 10 closest to the "true" value are the ones
most used, followed by the three focal values 0,50 and 100 and the multiples of 5. The
percentage of people who do not round up their answers is very small and most of them tend
to use extreme values (values from 1 to 4 and 96 to 100) anyway, while very few individuals

use other values, i.e. those that indicate the 'true' value they have in mind.

Our results are in line with those obtained by Giustinelli et al. (2022) and Mansky and
Molinari (2010). In particular, the paper by Mansky and Molinari (2010) is one of those from
which Giustinelli takes his cue for the introduction of the algorithm. Specifically, in analyzing

data from the Health and Retirement study they found that multiples of 10 are used at least
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twice as frequently as multiples of 5, and that multiples of 50 (50 and 100) are almost always
more frequent than multiples of 5. With reference to the people who tend to round more, the

papers tells that it is usually people with lower education and lower income.

This analysis allows to realise that it is very difficult to use Mansky's (2004) approach that I
mentioned in the introduction. That approach in fact takes as its starting point the subjective
probabilities of individuals who, however, struggle to express the 'correct' value. It is
therefore necessary, if this approach is to be followed, and, in general, if survey data are to be
used, to check the magnitude of the measurement error and whether empirical results change

when measurement error is accounted for.

Giustinelli, Mansky and Molinari (2022) proposed a solution to this problem consisting of
substituting each individual point responses into interval responses calculated by an
algorithm. The essential assumption of this model is the stability of responses between

different questions and waves.

The ranges are constructed through an algorithm that analyzes the responses of each
individual and based on the values it gives to the various responses finds for each individual a
certain rounding pattern. This rounding pattern is used to create a kind of ad hoc rule to

generate an interval from the point responses.

The first distinction that is made in the analysis of the responses is between values in the
middle and values in the tails. Specifically by values in the middle I mean values from 25 to

75 while values in the tails are values from 1 to 24 and from 76 to 100.

After this first major distinction, the algorithm checks whether the individual uses the values
25, 50, 75 or 100 for each response and finally checks whether there are multiples of 10 or 5

within the individual's pattern of responses.

Through specific combinations that will be presented later along with the results of the

algorithm adapted to the SHARE data used in this thesis the ranges of values are then created.

Specifically, the categories that I use within the algorithm to create the intervals are as

follows:
-M5_t: Multiples of 5 but not of 10 in the tails: 5,15,85,95

-M10_t: Multiples of 10 in the tails: 10,20,80,90
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-M100: The specific value 100

-M1 _t: All values in the tails that are not multiples of 5 and10 and are not 100

-M5_c: Multiples of 5 but not of 10 in the center: 35,45,55,65

-M10_c: Multiples of 10 in the center: 30,40,60,70

M25: The values 25 and 75

M350: The specific value 50

M1 c: All values in the center that are not multiples of 5 and 10 and are not 25.50 or 75

Table 8: Combinations to form the intervals within the algorithm.

Ml t M5 t MIO0 t M100 No answers in t

MI ¢ [X,X] [X,X] [X,X] [X,X] [x,x

MS5 ¢ [x,x] [Max (0,x-2), [Max (0,x-2), [Max (0,x-2), [Max (0,x-2),
Min (100, x+2)] Min (100, x+2)] Min (100, x+2)] Min (100, x+2)]

MI10 ¢ | [xX] [max (0,x-2), [max (0,x-5), [Max (0,x-5), [Max (0,x-5),
Min (100, x+2)] Min (100, x+5)] Min (100, x+5)] Min (100, x+5)]

M25 [x,x] [max (0,x-2), [max (0,x-5), [Max (0,x-12), [Max (0,x-12),
Min (100, x+2)] Min (100, x+5)] Min (100, x+12)] Min (100, x+12)]

M50 [x,x [max (0,x-2), [max (0,x-5), [Max (0,x-25), [Max (0,x-25),
Min (100, x+2)] Min (100, x+5)] Min (100, x+25)] Min (100, x+25)]

No [x,x] [max (0,x-2), [max (0,x-5), [Max (0,x-50), [0, 100]

answers

inc Min (100, x+2)] Min (100, x+5)] Min (100, x+50)]

To better understand table 8, I need to specify that 'x' means the original value of the
respondent's answer and that to create a range it is necessary that at least two answers are
available for each individual because the range is formed either by the combination of two

conditions or if the same condition is repeated at least twice within each individual answers.
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Some expectation questions are asked to SHARE respondents only once, when they enter the
sample (Ex 007, Ex 008, Ex 025). The survival expectation questions (ex009) are instead
asked in each wave. Assuming stability of the response patters over time, for each individual I
consider all the answers to expectation questions polling together wave 4, 5 and 6. This means

that the number of questions used for each individual range from 3 to 6.
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VII MATLAB CODE FOR THE ALGORITHM

In this section I report the code used on Matlab for the algorithm that forms the intervallic
responses.
Individuals' responses to the expectations questions were placed in an excel file called

algorithm data, a file imported into Matlab.

id = algorithm data(:, 1);
data = algorithm data(:, [2:13]);

data array tableZarray(data);

data array = double(data array) ;

center logical = (data array >= 25) & (data array <= 75);
tail logical = (data_array < 25) | (data array > 75);
M10 t = tail logical & mod(data array, 10) == 0;

M5 t = tail logical & mod(data array, 10) == 5;

Ml t = tail logical & ~M10_t & ~M5 t;
M100

data array==100;

M10 c = center logical & mod(data array,10)==0;

M5 ¢ = center logical & mod(data array, 10) == 5;
Ml ¢ = center logical & ~M10 c & ~M5 c;
M25 = data array == 25 | data array == 75;

M50= data array ==50;

NR = ~(data array >= 0 & data array <= 100);
num_rows = size(data array, 1);

num_columns = size(data array, 2);

interval estimates = num2cell (data array):;

for i = l:num rows
for j = l:num columns
answer = data array(i, J);

if ~isnan (answer)

if sum (M1 _t(i, :)) >= 1 || sum(Ml c(i, :)) >=
assigned value = [answer; answer];
elseif sum(M5 t(i, :)) >= 2 || sum(M5 t(i, :)) >= 1 &&
sum (M5 c(i, :)) >= 1 || sum(M5 t(i, :)) >= 1 && sum (M10 c (i,:)) >=1 ||
sum (M5 t (i, :)) >= 1 && sum (M25 (i,:)) >=1 || (sum(M5 t(i, :)) >= 1 &&
sum (M50 (i, :)) >= 1) || (sum(M1O0 t(i, :)) >= 1 && sum(M5 c(i, :)) >= 1) ||
sum (M100 (i, :)) >= 1 && sum(M5 c(i, :)) >= 1 || sum (M5 c (i,:))>= 2
assigned values = [max(0, answer - 2); min(answer+ 2,100)];
elseif sum(M10 _t(i, :)) >= 2 || sum(M10 c(i, :)) >= 2 ||
sum(M10 _t(i, :)) >= 1 && sum(M10 c (i, :)) >= 1 || sum(MIO t(i, :)) >= 1 &&
sum (M25 (i,:))>=1 || sum(M10 t(i, :)) >= 1 && sum(M50 (i, :)) >= 1 ||
sum (M100 (i, :)) >= 1 && sum(M10 c(i, :)) >=1
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sum (M25 (

100) 1

sum (M50 (

100) 1

100) 1

end
end
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end

assigned value= [max (0, answer - 5); min(answer + 5, 100)];

elseif sum(M100 (i, :)) >= 1 && sum(M25(i, :)) >= 1 ||
1)) >= 2

assigned value = [max (0, answer - 12.5); min(answer + 12.5,
elseif sum(M100(i, :)) >= 1 && sum(M50(i, :)) >= ||
1)) >= 2

assigned value = [max (0, answer - 25); min(answer + 25,
elseif sum (M100(i,:)) >=2

valore assegnato= [max (0, answer - 50); min(answer + 50,
else

assigned valuea = [0;100];
end
if ~isempty(assigne value)

interval estimates{i, j} = assigned value;
end



VIII EMPIRICAL APPLICATION

In this chapter the data I have collected so far will be used to estimate a model that seeks to
analyze the correlation between an indicator of subjective survival expectation and financial
market participation of individuals who responded to the SHARE survey.

Specifically, the model will analyze the correlation between the response to question Ex 009
of the SHARE survey on subjective survival probability and the presence within an
individual's portfolio of bonds, stocks or mutual funds.

I chose to analyze how people invest based on their subjective survival expectation because it
is a very relevant topic. As mentioned in the literature review for this empirical application I
borrow from the paper by Spaenjers and Spira (2016).

The goal of their paper is to understand how life expectancy, their measure of an individual's
investment horizon, influences investments within the financial market. They use data taken
from the Survey of Consumer Finance, which also includes questions on gender, education,
health status, optimism, and many other factors.

As might be expected, the results of their paper show that investors with higher life
expectancy invest more in riskier securities (stocks) than those with a lower investment
horizon who opt for safer securities. The results remain significant even when factors that
may influence portfolio choice, such as risk tolerance and financial goals, are taken into
account.

In my thesis I am not going to analyze investment riskiness but only financial market
participation. Specifically, I derived financial market participation through an indicator
contained in the SHARE data called "bsmf" which indicates the total amount each individual
has invested at the time of the survey in bonds, stocks or mutual funds, and from this variable
I created a dummy variable with value 1 if the bsmf indicator takes positive values and value
0 if the respondent has invested 0.

The model will analyze only the financial respondent's answers: within the SHARE survey for
each household, a financial respondent is identified and he/she answers all questions related to
the financial sphere.

The model therefore will consider only one observation per household and the individual
characteristics are those of the financial respondent. Additionally, only individuals who are
between 50 and 80 years old who report valid answers to the subjective survival question
(ex009) in wave 6 are part of the sample.

The final sample size is 16789.
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The dependent variable of the model is financial market participation while the main
independent variable of interest is subjective survival probability. The model I estimate is the

following:
fin_part = By + Bysubj_survival + X'B, + B; health + Z'B4 + countryBs + e (1)

In this equation the vector X includes demographic controls such as:

- Age

- Age squared

- Single

- Children: dummy variable with value 1 if the respondent has 1 or more children and 0
otherwise.

The variable health refers to a dummy with value 1 if the respondent answers poor to the
question about self-perceived health and the vector country contains all the country dummies.
The vector Z includes socio-economic controls such as:

- Employed

- Income quartiles

- Secondary education: A dummy that takes value 1 if an individual's Isced code is greater
than 3.

-Financial literacy: a dummy with a value of 1 if the individual's numeracy score is higher
than 2.

All variables not defined here are the same as those already defined in Table 2.

I estimate the model with OLS, I therefore estimate a linear probability model, results are
reported in tables 9 and 10, robust standard errors are reported in parentheses.

The model will first consider the point responses provided by individuals to the question Ex
009 in the sixth wave and then the estimates that account for the interval responses calculated
through the algorithm I presented in the previous section so as to see if the way the individual
rounds up his or her response affects the result. To do that I estimate the model in equation (1)
following the multiple imputation technique proposed by Little and Rubin (1987) to formally
account for the variability within and between the sets of imputations produced.!

To account for measurement error, and therefore to use within the model the intervals for
subjective survival probability, I generate 10 multiple imputations for the subjective survival

probability. I do that by taking 10 random draws from a Uniform distribution in the interval

'Tusedthemi import andmi estimate commands on Stata 18.0 that are part of the mi package and
allow us to estimate models with data having multiple imputations for missing values.
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(a,b), where a and b are the extremes of the interval generated by the algorithm for each

individual.

Table 9: Regression of financial investments on subjective survival probability divided by

age, point estimates.

50-80 50-65 66-80
Subj. survival probability | .00039%**  00073*** .00016
(.00009) (.00015) (.00012)
Age .02543%%* .08027* .08543%*
(.00745) (.004197) (.03375)
Age Squared -.00017***  -00062*  -.00058**
(.00006) (.00035) (.00023)
Reference country:
Germany
Austria -.07990%*** -.04318  -.09978***
(.01969) (.03242) (.02510)
Sweden 39460%**  35753%**  38934%**
(.02475) (.04739) (.02974)
Spain - 15077*%* - 12669%** - 16425%**
(.019503) (.03204) (.02497)
Italy -.02732 .02609 -.05269%**
(.02120) (.036006) (.02656)
France -.03191 .00452 -.05408**
(.02011) (.03289) (.02593)
Denmark J16570%**  17830%**  [15761**
(.02362) (.03693) (.03168)
Switzerland J4682%F*  11924%** ] 7452%**
(.02133) (.03421) (.02783)
Belgium J10903%** 14277 *% - (09443%**
(.02052) (.03308) (.02685)
Czech Republic - 11030%**  -05919*  -.13706%**
(.01911) (.03213) (.02404)
Slovenia - 11908***  -06483*  -.15371%**
(.02023) (.03337) (.02585)
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Estonia - 19267*%* - 16465%** - 20784%**
(.01827) (.03046) (.02314)
Woman -.04315%** - 02922%*%  -(05088***
(.00634) (.00966) (.00861)
Secondary Education L08735%** 07733%% .09408%**
(.00738) (.01113) (.01001)
Single -.00498 -.01195 .00559
(.00746) (.01128) (.01030)
Children -.05296***  -07914%** -03105**
(.01060) (.01624) (.01417)
Poor Health -.03729%**  -03194**  -.(03402%**
(.00797) (.01402) (.00995)
Employed -.00448 .01389 -.01760
(.00953) (.01109) (.02287)
Reference category:
Ist income quartile
2nd Income Quartile 05892%**  (05612*** . 05490%**
(.00766) (.01284) (.00973)
3rd Income Quartile 00472%**%  08208*** [ 10393***
(.00907) (.01368) (.01231)
4th Income Quartile 18962 % 16902%**  20343%**
(.01024) (.01460) (.01433)
Financial literacy .03956%** 012618  .04767***
(.00885) (01716) (.01052)
Constant -0.80502***  -2.44969%* -2.96836**
(0.25277) (1.24367)  (1.22645)
N 16789 7187 9602
R SQUARED 0,2086 0,1785 0,2418

Note: Significant at 10% level (*), 5% level (**), 1% level (***). Standard errors robust to

heteroskedasticity in parentheses.
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Table 10: Regression of financial investments on subjective survival probability divided by

age, interval estimates.

50-80 50-65 66-80
Subj. survival probability | .00031** 00071 %** .00012
(.00012) (.00020) (.00015)
Age .02930%** 05878 09529
(.00808) (.04329) (.03510)
Age Squared -.00020%** -.00044 -.00065**
(.00006) (.00036) (.00024)
Reference country:
Germany
Austria -.07683*** -.04489 -.09423%**
(.01990) (.03248) (.02532)
Sweden 39402%**  36182%**  39053***
(.02511) (.04767) (.02999)
Spain - 15039%** - 12314%**  _ 16842%**
(.01997) (.03277) (.02526)
Italy -.02657 -.02514 -.05003
(.02150) (.03634) (.02677)
France -.02832 -.00442 -.04977
(.02038) (.03298) (.02616)
Denmark J16333%* x 0 17927***k 15693 %**
(.02384) (.03702) (.03188)
Switzerland Jd4731%F% 0 12053%F* 17874 **
(.02157) (.03432) (.02801)
Belgium A1459%%% 0 14512%%*  (09866* **
(.02079) (.03322) (.02711)
Czech Republic - 10710%** -.06066*  -.13228%**
(.01951) (.03243) (.02444)
Slovenia - 11435%%* -.06258*  -.15245%**
(.02058) (.03362) (.02607)
Estonia - 19087*** - 16594** - 20532%**
(.01847) (.03058) (.02329)
Woman -.04139%** - 02883*** - (04876***
(.00661) (.00997) (.00893)
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Secondary Education

Single

Children

Poor Health

Employed

Reference category:
Ist income quartile

2nd Income Quartile

3rd Income Quartile

4th Income Quartile

Financial literacy

Constant

Note: Significant at 10% level (*), 5% level (**), 1% level (***). Standard errors robust to

heteroskedasticity in parentheses.

The first column of table 9 suggests that there is a positive and significant correlation between
subjective survival expectation and the investment in the financial market. It is important to
notice that my measure of life horizon, the subjective survival probability of reaching a
certain target age, is less intuitive than a measure of life expectancy. To assess the magnitude
of the parameter estimates, I compute the change in the probability of investment in the

financial market driven by a 25 percentage points increase in the probability of surviving to
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08893 %
(.007630)

~.00523
(.00777)

-.05457**
(.01108)

-.042] 2%#*
(.00863)

~.00639
(.00985)

06473%%x
(.00801)

.09825%**
(.00945)

19575% %
(.01064)

04363%**
(.00967)

-0.92713#**

(0.27268)

16789

.07646%**

(.01136)

-.01086
(.01162)

-.07982 %

(.01675)

-.03771
(.01491)

01121
(.01146)

.06035%**
(.01328)

08590
(.01413)

175115
(.01509)

.01928
(.01900)

-1.81112%**

(1.28302)

7187

09746%%*
(.01034)

.00462
(.01063)

_.03253%**
(.01475)

_.03863%**
(.01058)

~.02067
(.02355)

05770%**
(.01016)

10532
(.01268)

20552%%*
(.01471)

04892%%*
(01115)

-2.1964***

(1.2345)
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the set target age. The parameter estimates for the entire sample implies an increase in the
probability of investment in the financial market of about 1 percentage point.

Age, has a positive effect on financial market participation up to an 70 and 75 and at older
ages financial market participation reduces. This is confirmed by the estimates in column 2
and 3 of table 9 that report results for the same model estimated separately for individuals
aged 50-65, or older.

As can be seen in Table 9, Germany was taken as the reference group for the cross-country
comparison. The results as far as countries are concerned correspond to what could be
expected. It is possible to see, in fact, that in Northern European countries I find larger
participation in the financial market, while in the cases of Southern and Eastern European
countries there is a parameter, suggesting a lower participation compared to Germany. In
particular, from the first column of Table 9 it is possible to observe that the country with the
highest participation is Sweden: in fact, being Swedish increases the probability of investing
within the financial market by 39pp compared to living in Germany. On the other hand, the
country with the lowest participation is Estonia. Living in Estonia, in fact, makes one less
likely to participate in the financial market by 20pp, compared to Germany.

According to the model estimates, being female decreases the probability of investing within
the financial market by 4 percentage points.

Education has a positive effect on financial market participation. In particular, Table 9 shows
that having an Isced code greater than 3 increases the probability of investing within the
financial market by 8.8 percentage points.

Being single decreases the probability of investing within the financial market, but from Table
9 it can be seen that the variable is not significant.

In contrast, the children's variable is significant and gives a surprising result. In the literature,
in fact, it is possible to find many papers that say that bequest motives are a reason for people
to invest more. For example, the paper by De Nardi and Yang (2014) says that households
driven by bequest motives invest more by having a longer time horizon and also shows that
these households tend to invest in riskier securities than others. The results in the first column
of Table 9, however, show that having children, in this case, reduces the probability of
participating in the financial market by 5,5 percentage points.

The poor health variable, as expected, has a negative impact on financial market participation
(-4.2pp).

After the demographic variables, I analyze the effect of the economic variables. Specifically,
the first control variable is based on current job situation, being employed (or self-employed)

does not significantly correlate with financial market participation.
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Another variable analyzed is income which is found to have a very strong correlation with the
probability of investing in the financial market. Specifically, while between the first and
second quartiles the difference is about 6pp and between the second and third quartiles the
difference is 4pp, the big difference is between the fourth quartile and all others. Those in the
fourth quartile are in fact about 19pp more likely to invest than those in the first quartile, 14pp
more likely than those in the second quartile, and 9pp more likely than those in the third.

The last variable analyzed is financial literacy. This variable also gives a predictable result. In
fact, when an individual reports a value greater than 3 on the financial literacy questions in the
SHARE survey, his or her probability of participating within the financial market increases by
4.3pp.

After the analysis of the general results obtained in the first column of Table 9 that contained
the entire sample in terms of age, it is now interesting to see how the correlations found by the
model change if I split the entire sample into two parts: 50-65 and 66-80.

Starting with the subjective survival probability, in the second column of Table 9 it is possible
to see that the correlation with financial market participation is higher than in the first column.
Indeed, in this case, a 25 percent increase in an individual's survival probability makes him or
her more likely to participate in the financial market by 1.8pp.

The opposite effect, on the other hand, can be seen in the third column. In this case the
correlation is much lower and even not statistically significant.

The time horizon matters more for the younger individuals considered than for the older.
Analyzing the difference between the three columns related to the country rows, it is possible
to see that the trend is the same for almost all countries. In fact, Table 9 shows that whether or
not a person belongs to a country has more "influence" in a person's investment choice if that
person is older (65-80). The magnitude of the difference between the two age ranges increases
if the effect is negative. This means that if the correlation between living in that country and
financial market participation is negative, this impact will be much more pronounced in
people aged 65-80. The only country where a different trend can be seen is Belgium. In fact,
in Belgium, there are people in the first age range (50-65) who have a higher correlation with
the probability of financial market participation.

Continuing down in Table 9, I see that the negative effect of being female on the probability
of participating within the financial market increases as age increases. In fact, a woman
between the ages of 50 and 65 has a negative correlation of 2.8pp, which instead becomes
4.8pp if she is between 66 and 80 years old. The same argument can be made for education as
well. Education seems to be a more important discriminant within the probability of financial

market participation for people between 66 and 80 than for people between 50 and 65
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although the effect is still quite large: 7.6 percentage points for the first age range and 9.7
percentage points for the second age range.

Single is never significant. The parameter of having children is negative and larger in
magnitude for people between 50 and 65 (-7.9pp). However, the correlation between children
and financial market participation remains negative, but lower, for people over 66 (-3.3pp).
The effect of poor health is more or less the same across the three columns in Table 9, the
only difference being that for the second column (individuals aged 50 to 65) the effect
becomes non-statistically significant.

The last variable observed is financial literacy. Comparing the two age ranges allows to see
how it becomes much more influential in the choice of financial market participation for
people over 65 than for those age 65 or less.

After analyzing the results of Table 9, obtained using the responses given by individuals to
the SHARE survey questions, I analyze the results in Table 10, which accounts for
measurement error using the empirical strategy introduced at the beginning of this section. In
commenting Table 10, I focus on the subjective survival probability regressor only. The other
controls show results in line with those obtained in Table 9.

Analyzing the first row of the first column of Table 10 I see that the correlation between
subjective survival probability and financial investment is similar to what we found before. A
25 percent increase in survival probability, in fact, increases his probability of participating
within the financial market by 0.75 percentage points. Comparing this value with the value
obtained in Table 9 it is possible to see that in this case the correlation found is slightly
weaker and as expected has larger standard errors, however it remains statistically significant.
Even accounting for measurement error, the results confirm that subjective survival have a
significant effect on financial market participation.

The effect of survival probability is higher in the first age range (50-65) where a 25 percent
increase in survival probability increases the probability of investment by 1.8pp. In contrast,
the effect again becomes, as in Table 9, very small and statistically insignificant in the case of
those aged 66-80. In both cases the standard errors increase, but this does not affect our main
conclusion on the importance of subjective survival probability on financial market

participation.

Graph 11: 95% confidence intervals for calculated correlations between subjective survival

expectation and financial market participation.
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0,0012
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0,0004 ‘ ‘ ‘ ‘

0,0002 ‘

: | |

-0,0002
50-80 p. 50-65 p. 66-80 p. 50-80 i. 50-65i. 66-80 i.

Min 0,0004409 0,0002023 -0,0000868 0,0003301 0,000076 -0,0000825
Max 0,0010239 0,0005775 0,0004128 0,0010962 0,0005469 0,000414
Value 0,0007324 0,0003899 0,000163 0,0007132 0,0003115 0,00012

The legend below chart 11 helps us understand. Age ranges followed by the letter p refer to
the results obtained using point estimates (table 9). The letter i after the age range, on the
other hand, indicates the results obtained in table 10. From Figure 11 it can be seen that for all
three age groups considered (50-80), (50-65) and (65-80) the values obtained in Table 9 and
Table 10 with the interval estimates are very similar to each other. What stands out, however,
is the width of the confidence interval. Indeed, in the case of the results obtained with the

interval estimates, a wider confidence interval can be seen, indicating greater variability.
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IX CONCLUSIONS

This thesis started from the idea of Mansky (2004) that, in order to understand how people
form their expectations, it is necessary to analyze subjective probability data mixed with other

individual data (health, education, wealth).

I therefore started from the SHARE data, and show that subjective survival probability
contains information to exploit: in particular they vary as expected by gender, education,
income and many different characteristics. I then describe and analyze possible common

response patterns among the survey participants.

This thesis demonstrated the presence of these trends through graphs that show how it is
possible to identify common patterns between the responses of all people. This happens
because people tend to round their responses, often responding to probability questions using
easily communicated values. I show that the most common patterns are recursive but their use
changes with individual characteristics, such as country of residence, gender, age, education,

suggesting the presence of response styles.

The present study therefore set the goal of introducing a procedure that would give us an
understanding of the magnitude of the measurement error. I then explore with an empirical
application whether accounting for measurement error affects our conclusions. I followed the
approach proposed by Giustinelli et al. (2022) to transform the point-based responses of an
individual into interval responses that express the uncertainty contained into their answer.
This was made possible by creating a rounding rule ad hoc for each respondent based on the

responses to the expectations they gave in the waves examined.

The empirical application that I proposed look at the potential role of subjective survival
expectations in explaining participation into the financial market. From the comparison
between the two estimated models, using point responses and intervals in turn, it emerged that
the difference between point estimates and interval estimates is small. As expected standard
errors increase but this does not affect our conclusions. In particular a 25% increase in the
subjective survival probability increases participation into the financial market by about 1pp,

the effect almost doubles when the focus is on individuals aged between 50 and 65.
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I can conclude that measurement error in this specific empirical application does not affect
my conclusions. However, I have developed a simple strategy that allows to easily check for
the role of measurement error in empirical application involving the use of subjective
probability questions, provided that we have enough probability questions answered by the

same individual to analyze his/her response pattern.
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